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4  Analyzing science communication through 
the lens of communication science: 
Reviewing the empirical evidence
Abstract: From the 1960s onwards, communication scientists have analyzed science 
communication. This article provides an overview of the empirical evidence that this 
research has generated. First, it describes the structures of the research field based on 
available meta-analyses. Then, it describes what is known about the communicators 
of science (such as scientists, journalists, PR experts, NGOs, and others) and about the 
portrayals of science in news media as well as online and in social media, and exam-
ines what is known about the uses and effects of science communication. For each of 
these subfields, the questions in focus, typical theoretical approaches, main results, 
and gaps are identified and reflected upon. In addition, the article identifies research 
gaps and potential avenues for future research.
Keywords: science communication  – science communicators  – content analysis  – 
media use – media effects – communication science – literature review
1  Introduction
Science communication encompasses all communication focused on science, scien-
tific work, and its results (cf. Bubela et al. 2009; Bucchi and Trench 2014; Schäfer, 
Kristiansen, and Bonfadelli 2015). This includes the communication of scientific 
knowledge to non-scientists, public communication and dialogue about science and 
its ethical, societal, or political implications, and direct communication between sci-
entists and various publics (Kahan, Scheufele, and Jamieson 2017; Trench and Bucchi 
2010).
This broad understanding has developed over several decades and was associ-
ated with the evolution of different paradigms of science communication (e.  g., Akin 
and Scheufele 2017; cf. Schmidt-Petri and Bürger in this volume). The debate started 
with the deficit model and concepts of scientific literacy but shifted to the paradigm of 
public understanding of science and further from mere communication to a dialogue 
between science and society, toward the science in society and public engagement 
with science models (Bucchi and Trench 2014). The deficit model was developed in 
the 1980s. It assumed that people’s attitudes about science were strongly tied to their 
knowledge about science, i.  e., their scientific literacy, and, therefore, saw science 
communication as an instrument to transfer scientific knowledge to non-scientists. 
Accordingly, research on science communication in this period focused on the effi-
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ciency of information transfer from scientists to laypeople. Later, the focus shifted 
to public engagement with science models in which non-scientists were seen as equal 
partners in science and, as a result, were encouraged to participate in science debates 
and policy formation (Bubela et al. 2009). Recently, Akin and Scheufele (2017) pro-
moted a third model, focusing on science communication in context. They examined 
a cross-section of public stakeholders and argued that the framework corresponds to 
an era of public communication in modern democracies in which science communica-
tion is shaped by its societal and political environments (see Chapter 5, this volume).
Associated with the three models were different objectives of science communi-
cation. Early on, knowledge transfer was seen as paramount in educating the popula-
tion, increasing their decision-making power concerning science and science-based 
innovations. Since then, establishing a dialogue between scientists and society and 
enabling participation of non-scientists has become an important objective of science 
communication (Akin and Scheufele 2017). In recent years, building the legitimation 
of science and its protagonists has become another major aim of science communica-
tion. Particularly regarding strategic communication from scientific institutions and 
individual scientists, the need to legitimize themselves has become more important 
in recent years (e.  g. Weingart 2005).
The importance of science communication not only for the scientific community, 
but also for society and individuals, has been widely acknowledged (Bubela et al. 
2009; Fischhoff and Scheufele 2013). Analyses of science communication from the 
social sciences and from communication science in particular emerged from the late 
1960s onwards, at the intersection of science education, social studies in science, 
mass communication, museology, etc. (Trench and Bucchi 2010). It aimed to under-
stand the underlying mechanisms, structures, and effects of science communication, 
and in doing so produced a large number of empirical studies on the communicators, 
content, and impact of science communication.
The present article provides an overview of these empirical studies. It proceeds in 
five steps: First, it describes the structures of the research field itself, based on avail-
able meta-analyses (section 2). Second, it focuses on studies of the communicators of 
science communication (section 3). Third, it provides content analyses within science 
communication (section 4). Fourth, it examines studies on the uses and effects of 
science communication (section 5). Fifth, it identifies research gaps in this study and 
offers possible perspectives from which to launch future research (section 6).
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2  The meta-perspective: Empirical analyses of the 
research field itself
Meta-analyses and literature reviews have provided overviews of the field, indicat-
ing several trends (e.  g., Bucchi and Trench 2014; Guenther and Joubert 2017; Kahan, 
Scheufele, and Jamieson 2017; Rauchfleisch and Schäfer 2018; Schäfer 2012b; Trench 
et al. 2014).
On the one hand, they show that the field has grown significantly in recent 
decades, visible, for example, through the rising number of publications on the 
issue. Between 1979 and 2016, the main journals of the field – Science Communication 
(SC), Journal of Science Communication (JCOM), and Public Understanding of Science 
(PUS) – have provided a steady increase in output (Guenther and Joubert 2017), and 
publications on science communication have increased in general as well (Schäfer 
2012b) from the 1960s onward.
On the other hand, meta-analyses have repeatedly shown that the field has diver-
sified in several ways. First, it has internationalized. Most research into science com-
munication has come, and still comes, from predominantly Western, English-speak-
ing countries, with the US and UK being analyzed most often and most intensely (see 
Guenther and Joubert 2017). However, science communication has been slowly shift-
ing toward a more international scope (Schäfer 2012b). Second, the field has become 
more diverse in its objects. Studies in the field have not only analyzed communication 
in traditional media (TV and, in particular, print) more, but also in online media and 
social media (Metag 2017; Schäfer 2017b). Third, the research field has been institu-
tionalized, which is visible, for example, in the emergence of scientific associations 
and working groups devoted to science communication in university chairs, intro-
ductory textbooks, and specific journals (e.  g. Gascoigne et al. 2010; Rauchfleisch 
and Schäfer 2018). Fourth, the scientific disciplines analyzed by these studies have 
changed over time. Overall, research was and is still biased toward the natural 
sciences, specifically biosciences and medicine (Schäfer 2012b). However, in recent 
years, the social sciences and humanities have come into view more (Cassidy 2005; 
Summ and Volpers 2016). Fifth, meta-analyses have shown that researchers in the 
field increasingly employ a variety of research strategies and methods: longitudinal 
studies, studies that compare different media outlets, and temporal, or cross-media 
comparisons, in addition to applying contextual information to their respective find-
ings (Schäfer 2012b). Table 1 summarizes these diverse research perspectives.
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Tab. 1: Overview of core perspectives, questions, approaches, and results of empirical analyses of 
science communication 
Analyses of communica-
tors in science communi-
cation
Analyses of science 
 communication content
Analyses of use  




Actors involved in public 
communication of sci-




tors such as NGOs, think 
tanks, etc., who deal with 
questions of development 
of the professional fields, 
institutionalization of the 
communication function 
within science organi-
zations, roles of certain 
speakers, and objectives 
and strategies of science 
communicators
Overall amount of scien-
tific content in media, 
media characterizations 
of science and its protag-
onists, accuracy of report-
ing measured by scientific 
standards, and framing of 
science 
What information people 
use regarding scientific 
topics, through which 
media they acquire this 
information, and how this 
usage affects people’s 
knowledge about science, 
science-related attitudes, 
interests, beliefs, and 
trust, and on a macro-level 







ism and organizational 
communication/PR stud-
ies, as well as basic theo-
ries from social sciences, 
such as role theory, news 
value theory, and framing
Wide range of theoretical 
approaches, such as pub-
lic-sphere theory, framing 
theory, and news-bias 
theory
Theories mostly on a 
macro- or micro-level 







Mainly survey research 
and content analysis, 
qualitative approaches 
focusing on different 
interview formats, and a 
large share of single- 
case studies
Quantitative or qualitative 





and experiments; more 
recently, online research 
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Analyses of communica-
tors in science communi-
cation
Analyses of science 
 communication content
Analyses of use  




Science journalism is an 
institutionalized field of 
journalism in many coun-
tries, but organizational 
science communication 
is growing and becom-
ing more professional 
and strategic. Scientists 
engage only sparsely in 
public science communi-
cation. There is a field of  
“alternative” science com-
municators, such as NGOs 
and think tanks, that have 
hardly been addressed 
from a science communi-
cation perspective
Science is not a major 
media topic; long-term 
growth of science-related 
coverage in legacy media; 
media do not cover all sci-
entific fields equally; two 
ideal-type modes of cov-
erage: popularization vs. 
mediatization of science; 
media coverage almost 
always deviates from 
science; evaluation of 
science in media changes 
over time
Many people come in con-
tact with scientific infor-
mation mainly through 
the media; scientific 
communication may affect, 
at an individual level, 
science-relevant cognition, 
emotions, and behaviour; 
different psychological, 
social, and cultural char-
acteristics of audience 
members are linked to 
the effects; the effects of 
science communication 
are strongly mediated by 
their target group and their 
object
Gaps Scant research on organ-
izational science commu-





Most studies focus on 
Western countries, print 
media, STEM subjects; 
more studies on online 
presentations of science 
are necessary
Integration of national and 
international longitudinal 
surveys; effects on the 
meso- and macro-levels of 
society; theoretical devel-
opment with a focus on the 
impact of science commu-
nication
3  Analyses of the communicators of scientific 
communication
Compared with other objects of science communication research, the communicators 
of science have been less in focus. The studies that do analyze the production side – 
i.  e., those actors who produce, select, and disseminate science-related content for 
the public – focus on different analytical levels, from the micro-level of individuals 
(such as journalists or scholars), to the meso-level of organizations (such as publish-
ing houses, newsrooms, or universities), and to the societal macro-level (e.  g. science 
journalism in general). In empirical studies, the micro- and meso-levels have received 
the most attention. Methodologically, analyses are based on responsive methods such 
Tab. 1: (continued)
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as standardized surveys (Entradas and Bauer 2016; Post and Maier 2016), qualitative 
interviews (Guenther and Ruhrmann 2013; Poliakoff and Webb 2007), focus groups, 
and, partly, content analyses (Sumner et al. 2014) or rhetorical analyses (Fähnrich, 
Danyi, and Nothhaft 2015) and observational techniques (Felt and Fochler 2008; for 
an overview of methods, see Post 2017).
Early on, the respective research focused mainly on science journalists (cf. Dun-
woody and Wormer in this volume). News media were seen as central in the “deficit 
model” approaches of science communication that were prevalent in the 1980s and 
1990s, with journalists being the main translators of scientific knowledge for lay audi-
ences (Bauer 2017; Bauer, Allum, and Miller 2007). Accordingly, scholars focused both 
on institutionalized science journalism, for example, on the organization and work-
ings of media desks and newsrooms (Clark and Illman 2006), as well as on the role 
concepts, working routines, normative orientations, and backgrounds of individual 
journalists (e.  g. Blöbaum 2008) (see Chapters 20 and 21, this volume).
Along with the paradigm shift toward more dialogical approaches, strategic 
science communication by universities and public relations (PR) departments (Mar-
cinkowski et al. 2014; Entradas and Bauer 2016), museums and science centers 
(Schiele 2008), and individual scientists (Horst 2013) came into focus.
Recently, along with the emergence of a contextualized model of science commu-
nication (Akin and Scheufele 2017; cf. Schrögel and Humm in this volume), non-scien-
tific science communicators, such as non-governmental organizations (NGOs), think 
tanks, political organizations, corporate communicators, etc., received more attention 
(cf. Fähnrich 2018; Yearley 2014) (see Chapter 23, this volume).
But while research on science communicators has evolved in recent years, system-
atic data is still missing on many aspects. Most studies analyze communicators in a 
small number of countries (e.  g. UK: Hansen 1994; Bauer and Gregory 2007, Germany: 
Blöbaum 2008; Post and Maier 2016, US: Nisbet and Fahy 2015, Argentina: Kreimer, 
Levin, and Jensen 2011; Australia: Metcalfe and Gascoigne 1995; New Zealand: Ashwell 
2014; Portugal: Entradas and Bauer 2016). Only a few country-comparative studies 
exist for science journalism (Bauer et al. 2013).
3.1  Studies on science journalism
Empirical studies show that science journalism and its output are “governed and 
shaped by both macro-level factors, such as ownership and cultural resonances, and 
by the more micro-level factors of journalistic practices, professional values, and 
organizational arrangements” (Hansen 1994: 111). Research shows an institution-
alization of science journalism in many countries, leading to specific science desks 
and specialized science journalists working for print and broadcasting media or as 
freelancers from the 1970s and 1980s onwards (Dunwoody 2014; Gregory and Miller 
1998). However, science journalism has not been as institutionalized as other fields of 
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journalism. The US National Association of Science Writers, for example, has approx-
imately 2,200 members (NASW 2011) and, thus, accounts for only a fraction of the 
approximately 122,000 US journalists (Weigold 2001). Blöbaum (2008) showed that 
only 1 percent of German journalists work in science journalism, with Kristiansen, 
Schäfer, and Lorencez (2016) reporting a proportion of 4.5 percent in Switzerland. 
With the rise of the Internet, science journalism and its working conditions have 
changed (Fahy and Nisbet 2011). As media organizations in many countries downsize 
due to eroding economic conditions, science writers “are often the first to go” (Bauer 
2013: 5) and wind up working as freelancers or in science PR jobs.
Sociodemographically, science journalists have a specific profile: On average, 
they are older and hold higher academic degrees compared with other journalists. 
Moreover, a higher percentage of them – at least in Germany – are women (Blöbaum 
2008).
Many science journalists’ role conceptions seem to be rather traditional ones, but 
that may be changing; at least in continental Europe, they see themselves as gatekeep-
ers aiming to “depict reality as it is” (Kristiansen, Schäfer, and Lorencez 2016: 136), to 
inform the audience about scientific facts, and to explain complex issues (Blöbaum 
2008). In recent years and in certain situations, however, these role conceptions have 
diversified. An interview study (Stocking and Holstein 2009) showed that science 
journalists adopt different roles when approaching doubts about scientific findings. 
They work as “disseminators” who focus on “simply reporting”; “interpretive/investi-
gative” journalists, who assess science information carefully; “populist mobilizers”, 
who also refer to lay actors and their positions; or “adversarials”, who take sides. In 
addition, Fahy and Nisbet (2011) showed that the roles of science journalists have also 
diversified with the rise of online and social media. On the Internet, science journal-
ists function as curators, conveners, public intellectuals, and civic educators, among 
other roles.
Science journalists share some working routines with other journalists, but differ 
in some as well. Badenschier and Wormer (2011) have shown that science journal-
ists’ selection of topics is based on specific news factors, such as scientific relevance, 
actuality, intention, and astonishment, which differ from other fields of journalism. 
Furthermore, studies have shown that science journalists are more source-depend-
ent than their colleagues, i.  e., “[t]hey rely on a rather small number of influential 
scientific journals as primary sources, particularly ‘Nature’ and ‘Science,’ […] and 
generally exhibit a rather strong source dependence” (Schäfer 2011: 406). Apart from 
their professional self-conceptions and specific working routines, journalists’ under-
standing of science and their audience perceptions influence their work as well (ibid.). 
Focusing on journalists’ knowledge of science-related issues, depending on their 
sources, Wilson (2000) showed that reporters working primarily on complex environ-
mental issues and using scientists as core sources have the most accurate knowledge 
on climate change. Lehmkuhl and Peters (2016) analyzed how journalists deal with 
scientific uncertainty against the backdrop of their professional norms “to provide 
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the most accurate representation possible because otherwise, journalism risks losing 
credibility” (Lehmkuhl and Peters 2016: 910). Based on the case study in the field of 
neuroscience, researchers found that journalists deal with uncertainty by omission, 
by contrasting conflicting messages, or by explicitly addressing the problem.
3.2  Studies on strategic science communication
Recent studies have focused on the “changing rationale of science communication” 
(Marcinkowski et al. 2014), demonstrating that science journalism becomes less 
important in building the public agenda on science, whereas strategic communica-
tion by science organizations is on the rise (e.  g. Bauer and Gregory 2007). But so far, 
few studies have analyzed this interrelationship (for a summary of those, see Chapter 
22, this volume). An input-output study of scientific articles, university press releases, 
and news stories, for example, found that exaggeration in news stories is associated 
with exaggeration in press releases (Sumner et al. 2014).
Two types of studies focus on the strategic communication of science organiza-
tions: those focusing on structural aspects, i.  e., the organization or rationale for the 
institutionalization of strategic science communication, and those looking more ana-
lytically at instruments or strategies of organizational science communication and 
their effectiveness.
Regarding the structural dimension, surveys indicate that strategic communica-
tion has become institutionalized and professionalized in science organizations in 
recent years (Peters et al. 2009; Marcinkowski et al. 2014). German universities, for 
example, have become “medialized” in this way because university boards increas-
ingly demand public visibility for their universities (Kohring et al. 2013), which has 
become a core driver for the institutionalization and professionalization of organiza-
tional communication. Accordingly, media visibility is regarded as an objective in its 
own right (Peters et al. 2009). Entradas and Bauer (2016), looking at the Portuguese 
case, demonstrate that public visibility is also important for sub-units of universities 
such as institutes and chairs, who often develop strategic-communication functions 
themselves.
Many studies have focused on the instruments, channels, and techniques of 
organizational science communication, such as branding and marketing (Hems-
ley-Brown and Oplatka 2006), media relations (Serong et al. 2017), online commu-
nication (Metag and Schäfer 2017), and science events (Kawamoto, Nakayama, and 
Saijo 2011; Bultitude 2014). For instance, Serong et al. (2017) show that in the course 
of universities’ media orientation, press releases are a core instrument, representing 
a “dominant link between academia and the media” (Sumner et al. 2014: 1). As a tool 
they have been rising in importance, although at different levels for different types of 
universities. Moreover, empirical studies show that online communication is growing 
in importance for organizational science communication and marketing. As Metag 
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and Schäfer (2017) demonstrate, in German-speaking countries, science organizations 
hardly use the dialogical functions of social media, but rather stick to established 
informational communication strategies. In the framework of more engagement-ori-
ented science communication, science events are on the rise, too (Fähnrich 2017).
In addition, the importance of individual scientists in science communication has 
risen (again). Historically, they were crucial for communicating science to the public 
until the early 20th century (Bauer 2011). With the rise of organizational communica-
tion at scientific institutions, and fostered by the development of online media, scien-
tists have become even more visible as public communicators. In the public sphere, 
they either appear as representatives of their organizations (Horst 2013; Marcinkowski 
et al. 2014) or as individuals, often on social media such as blogs, Facebook, or Twitter 
(Brossard 2013; Wilkins 2008). Different studies show that most scientists think public 
engagement is important (Dudo and Besley 2016). However, results on attendance 
and motivation of researchers to take part in outreach activities such as public events 
differ. Whereas Peters et al. (2009) reported a rather high attendance rate for biomed-
ical researchers, other studies claim that only a minority of scholars would actually 
engage in public science communication (Neresini and Bucchi 2010). Reasons for the 
lack in attendance are regarding it as pointless, no fun, or else they believe they lack 
the necessary skills (Poliakoff and Webb 2007), do not have the time, or fear damage 
to their careers (Riesch, Potter, and Davies 2013). Accordingly, there are few experts 
who are highly visible in the public sphere to impact the overall public perception of 
science (Davies 2008). They regard themselves as experts and mediators, but such 
visible scholars are particular scientists who do not necessarily represent entire scien-
tific communities (Medvecky 2017). It is mostly senior scientists who are willing to talk 
to the media, to contribute to their organizations’ media relations, and to represent 
science in the public sphere, but they are rather unwilling to “take part in activities 
aimed at the less-qualified ‘lay public’” (Kreimer, Levin, and Jensen 2011: 45; cf. Bauer 
and Jensen 2011).
3.3  Studies on other communicators
Beyond actors from scientific communities, other actors are involved in science-re-
lated communication. There is a heterogeneous field of research on non-governmental 
organizations (NGOs) and think tanks (Yearley 2014), and their public communication 
in science-related fields, such as nuclear energy (Ho 2014; Aday and Livingston 2009) 
and climate change (Post and Maier 2016). Moreover, these actors are researched as 
“alternative-science communicators” (Maeseele 2009: 55) who, due to their strategic 
use of science, challenge notions of expertise, scientific certainty, and issue closure 
(Eden 2010). This is also the case for climate-change skeptical think tanks which – 
at least in the US – impact policy and public discourse (Dunlap and Jacques 2013). 
Accordingly, such communicators are not only “alternative”, but also strategic science 
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communicators who impede the public perception of science (Eden 2010; Post and 
Maier 2016).
4  Analyses of science-related content
Analyses of science-related media content make up a considerable portion of 
social-scientific analyses of science communication (see Chapter 20, this volume). A 
meta-analysis found more than 200 such studies published before 2010, as well as 
an increase in annually published articles over time (Schäfer 2012b; cf. Guenther and 
Joubert 2017: 8  f.).
Based on either quantitative or qualitative content analyses, or variants of dis-
course analysis, studies on science-related media content aim to extract information 
from textual, audio, and/or visual media data. Common analytical foci are the rela-
tive importance of different communicators in media content (e.  g. Summ and Volpers 
2016; Painter et al. 2016), the overall amount of scientific content found in media (e.  g. 
Elmer, Badenschier, and Wormer 2008), media characterizations of science and its 
protagonists (Peters 1994; Schäfer 2009), the accuracy of the reporting as measured 
by scientific standards (e.  g. Guenther et al. 2017), and the interpretative “framing” of 
science (Ruhrmann et al. 2015) and scientific findings (Kessler 2016).
Respective studies have scrutinized diverse objects. They exist in countries 
like the US (e.  g. Pellechia 1997), UK (Cassidy 2005), and Germany (e.  g. Metag and 
Marcinkowski 2014), tackling disciplines such as nanotechnology (e.  g. Metag and 
Marcinkowski 2014), biotechnology (e.  g. Holliman 2004), evolutionary psychology 
(Cassidy 2005), climate science (for an overview, see Schäfer 2015), and astronomy 
(e.  g. Kiernan 2000) and appearing in media such as newspapers (Gavin 2009a), TV 
(Kessler 2016) or websites (Madden et al. 2012).
Notwithstanding the described diversity, several findings can be distilled from 
the field. First, the respective studies show that science is not, and has never been, a 
major media topic. Even though only a few studies have analyzed the extent to which 
science is represented in the media, they point in the same direction: Findings from 
the US, Australia, Germany, and Greece indicate that science-related content accounts 
for 1 percent to 3 percent of total media content (Dunwoody 2014).
Second, individual studies and meta-analyses (for an overview, see Bauer 2011) 
have shown long-term growth in science-related coverage in legacy media. After con-
siderable fluctuations in the extent of science coverage in the late 19th and early 20th 
centuries (Bauer 2011), data indicate “a clear, almost linear increase of media stories 
about science and technology” (Schäfer 2017a: 58). Elmer, Badenschier, and Wormer 
(2008), for example, described an “unprecedented boom” in German legacy media 
coverage of science between 2003 and 2007. Similarly, Clark and Illman (2006) doc-
umented an increase in the New York Times’ science-related coverage between 1980 
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and 2000; Bucchi and Mazzolini (2003) found a rise in science journalism in Italy’s 
leading newspaper over a 50-year timespan; Bauer et al. (2006) found a rising science 
journalism trend in UK and Bulgarian media; and Albaek, Christiansen, and Togeby 
(2003) documented how the representation of “scientific experts” has increased in 
Danish newspapers over the past 40 years. But this trend seems to have halted in the 
early 2000s. Until 2006, the share of science content in mass media seemingly stag-
nated when compared with other news content (Bauer 2011).
A third finding is that the media are not covering all scientific fields equally. When 
studies analyze the designated “science” sections of mass media, they find a strong 
focus on the natural sciences. Elmer, Badenschier, and Wormer (2008), for example, 
found hardly any social sciences or humanities in the science sections, which are 
dominated by medical research, environmental sciences, and biology (cf. Nelkin 
1995). Beyond the “science” sections, however, a more pluralistic set of disciplines 
appears. Albaek, Christiansen, and Togeby (2003), for example, show that most scien-
tific experts appearing in general media are social scientists, and that their representa-
tion increased considerably between 1961 and 2001. STEM scientists appear less often, 
and their share among experts has decreased over time. The proportion of scholars 
from the humanities has remained constant over time at roughly 10 percent. Simi-
larly, Summ and Volpers (2016) found that social sciences and STEM subjects account 
for the largest shares of the media’s science coverage, with humanities making up 17 
percent of 1,730 analyzed newspaper articles.
Apart from the degree of media coverage on science-related disciplines, research 
has focused extensively on how science was portrayed. Generally, and as a fourth 
result, scholars have described two ideal-type modes of media coverage of science. 
On one hand, they have shown that it often corresponds to a “popularization” (cf. 
Peters 1994: 169; Meier and Feldmeier 2005: 203) or “science du chef” (Bucchi 1998) 
mode. This type of coverage is often found in science sections (Evans and Hornig 
Priest 1995) and mirrors the communication within the scientific community in 
several respects, except that it is carried over to a lay register while trying to stick to 
the scientific content. Coverage is typically triggered by scientific events or publica-
tions, relies heavily on scientific sources, and views science inherently positively. On 
the other hand, studies have described a “contextualized” (Brossard and Scheufele 
2013) or “mediatization” (Schäfer 2009) mode of coverage in which general criteria 
for journalistic reporting and the media apply to science coverage. These articles often 
appear outside the science sections and are triggered by socio-political or socio-cul-
tural events. This coverage relies less on scientific sources, is considerably more con-
flictual, and often confronts scientists with politicians, NGO representatives, citizens, 
etc. (Peters 1994; Schäfer 2009). Such reporting has been used to cover controversial 
issues such as animal (Weingart, Salzmann, and Wörmann 2006) or human cloning, 
(Holliman 2004) and stem-cell research (Nisbet, Brossard, and Kroepsch 2003).
Overall, the foci of content analyses of science-related media content have shifted 
over time. Early on, studies often tried to assess the accuracy of media coverage, either 
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by comparing it with scientific publications (e.  g. Sumner et al. 2014), or by asking 
scientists to evaluate its accuracy (Haller 1996). These efforts have shown, for the 
fifth result, that media coverage almost always deviates to some extent from scientific 
descriptions. Ankney, Heilman, and Kolff (1996), for example, found more than 200 
errors in 42 newspaper articles on medical research. Furthermore, media reporting has 
been described as exaggerated and sensationalist (e.  g. Knudsen 2005), simplified, 
and devoid of complex issues (Brechman, Lee, and Cappella 2009), or as stereotyping 
scientists by portraying them as magicians or heroes (LaFollette 1990). In addition, 
media have been shown to be struggling with the uncertainties that often accompany 
scientific information. These qualifiers are either not represented – “News reports 
of scientific research are rarely hedged [and] do not contain caveats, limitations, or 
other indicators of scientific uncertainty” (Jensen 2008: 347) – or are transformed into 
news themselves by interpreting them as controversies within the scientific commu-
nity (Rödder and Schäfer 2010).
With this shift from a “public understanding” model of science communication 
toward more constructivist models that understand media not merely as translators 
of science, but as active producers of content, the analytical focus of content analyses 
also has changed. Many scholars have analyzed how science is “framed” in media 
reporting, i.  e., the interpretive devices used to embed and make sense of scientific 
issues. Framing research has shown that different facets of science can be selected 
and made salient in media coverage. Genetically modified organisms, for example, 
can be framed as antidotes to world hunger or as manipulations of God’s creation 
(e.  g. Durant, Bauer, and Gaskell 1998), and climate change can be interpreted as a 
threat to mankind or as a scientific theory that is not yet fully proven (for an over-
view, see Schäfer and O’Neill 2017). Even the same scientific finding can be framed 
in varying ways throughout the media (Kessler 2016; Ruhrmann et al. 2015). Studies 
have shown that the framing of many scientific issues is context-sensitive and differs 
among various media (e.  g. Boykoff 2008; Carvalho 2007) and for different countries 
(e.  g. Boykoff and Boykoff 2007). Still, cross-national framing analysis across longer 
time-spans has tried to develop generic frame sets that work across topics, distin-
guishing frames such as “progress”, “Pandora’s Box”, or “ethical implications” (e.  g. 
Durant, Bauer, and Gaskell 1998).
Partly connected to the framing perspective, studies also have focused on the 
evaluation of science in media coverage and have shown that it has changed over 
time. They have described a more affirmative bias in coverage early on, in which 
science was covered mostly affirmatively (Nelkin 1995), with a more critical science 
journalism developing in the 1970s and growing stronger until the 1990s and early 
2000s (Bauer et al. 2006; Elmer, Badenschier, and Wormer 2008). This was accom-
panied by media coverage on issues such as stem-cell research, green biotech-
nology, climate science, and gene editing becoming more pluralistic and partly 
contested, with large swaths of coverage appearing outside of science sections, fea-
turing mostly non-scientists as sources discussing ethical, legal, and social frames 
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in ambivalent or even critical tones (Schäfer 2009). More recent analysis, however, 
hints at a less-critical science journalism emerging again due to a combination of 
science journalists’ working conditions worsening in many countries (for overviews, 
see Dunwoody 2014; Schäfer 2017a) and the corresponding growth in science com-
munication from different societal stakeholders and science PR representatives (or 
agencies, experts, or groups). Several scholars have diagnosed a development “from 
a logic of journalism […] towards a source-driven reportage of science” (Bauer and 
Gregory 2007: 33) in recent years. When communicators outside science are prolif-
erating more information about science, “time-pressed reporters [are again] increas-
ingly reliant on information subsidies from scientific institutions, universities, and 
public relations agencies to find material” (Fahy and Nisbet 2011: 784), a development 
that may move science coverage (again) toward a more-affirmative, less-critical style 
(Bauer et al. 2013: 27).
Analyses of science-related legacy media content – which is also partly presented 
online – increasingly have been supplemented by studies of online and social media 
communication recently (cf. Brossard and Scheufele 2013). Even though the extent of 
science-related content online is difficult to assess, research has shown that a large 
amount of such content is available online (e.  g. Schäfer 2012a: 532).
Many studies have focused on the accuracy of online representations of science, 
often driven by the assumption that the lack of quality control and journalistic gate-
keeping online might result in substandard portrayals of scientific issues. They have 
shown that online, highly detailed and exact presentations of science can be found, 
as well as “extreme and unorthodox viewpoints” (Ladle, Jepson, and Whittaker 2005: 
235; cf. Bubela et al. 2009; Cacciatore et al. 2012). Revolving around issues such as 
climate science, vaccinations, or evolution theory, and particularly in Anglophone 
countries, accurate portrayals of science are accompanied by massive criticism and 
rhetoric anti-science (e.  g. Barr 2011; Gavin 2009b). Connected to this, studies have 
also shown that deliberative quality in online discourse on these issues often seems 
to be lacking. While “a much wider set of individuals and organizations” (Carvalho 
2007: 1) can participate in comments sections, Facebook or Twitter timelines, online 
forums, etc., this does not improve the quality of the debate, as measured by norma-
tive standards of public-sphere theory. Communication is often “limited and unstruc-
tured” (Zavestoski, Shulman, and Schlosberg 2006: 386), “polarized and sometimes 
ideologically driven” (Holliman 2004: 834), and can “descend to playground level” 
(Gavin 2009b: 469).
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5  Analyses of the uses and effects of science 
communication
A large body of studies on science communication focuses on the audience. It ana-
lyzes what information people use regarding scientific topics, which media they use to 
acquire this information, how they use it, and how this usage affects both individuals 
and public opinion.
Historically, studies adhering to the deficit model of science communication have 
focused on effects on people’s knowledge about science or on effects on people’s 
attitudes toward science. Studies subscribing to the public engagement with science 
paradigm, however, did not employ a deficit heuristic and analyzed a broader range 
of communication effects on science-related attitudes, interests, beliefs, and trust 
(Metag 2017; Nisbet and Scheufele 2009).
In recent years, several shifts have been identified in the respective research. 
Nisbet and Markowitz (2016) identified a change from theoretical and descriptive 
studies on public opinion formation to a more applied and practical focus, accom-
panied by an increased focus on developing and testing specific communication 
methods and approaches, and on strategically defined goals, such as gaining public 
attention and generating concern about a problem, responding to or correcting false 
information, or mobilizing members of the public to become involved. In this process, 
studies have adopted disciplinary theories from communication science, psychol-
ogy, pedagogy, or sociology to analyze the use and impact of science communication 
(Metag 2017; Trench and Bucchi 2010). A second shift is visible in the goals of science 
communication and respective research. Many scholars have moved from focusing on 
the awareness and understanding of audiences to their engagement with and partic-
ipation in science (Bucchi and Trench 2014). Finally, a third change is visible in the 
media that were analyzed, with studies moving away from legacy news media toward 
science communication online (Brossard 2013) (see Chapters 28 and 31, this volume).
5.1  How individuals use science communication
Many studies have analyzed where individuals inform themselves about science, what 
sources they choose, how they perceive these sources and their content, and how this 
information is processed (Akin and Landrum 2017; Nisbet et al. 2002). Such questions 
are regularly asked in surveys in the US (e.  g. National Science Board 2016), Europe 
(e.  g. European Commission 2013), and elsewhere, and they are the focus of numerous 
other studies.
They show that many people come in contact with science mainly through tradi-
tional mass media (BBVA Foundation 2011). TV and traditional newspapers, in this 
regard, appear to remain the most common sources in many countries (European 
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Commission 2013). But the role of online sources is increasing. For nearly half of Amer-
icans, the Internet was their primary source of science information in 2014, compared 
with only about a tenth of Americans in 2001 (National Science Board 2016). People 
also come in contact with scientific information through diverse informal science and 
cultural institutions (National Science Board 2016; Falk and Needham 2013).
Representative surveys show that citizens’ interest in science and scientific issues 
is medium to high in the US and Europe (see Besley 2013 for an overview). Over half 
of respondents said they are interested in scientific developments (BBVA Foundation 
2011; European Commission 2013; National Science Board 2016; Schäfer et al. 2018). 
However, a third of Americans (like in many other OECD countries) said that it is not 
important to know about science in their daily lives (National Science Board 2016). 
The wider European population particularly has little to do with science and feels it 
is not that well-informed about scientific issues (BBVA Foundation 2011; European 
Commission 2013). Swiss people, for example, deal with scientific topics mainly out 
of pure curiosity, to gain knowledge, to better understand scientific topics, to have a 
say, and to get information from others (Schäfer et al. 2018).
Regarding sociodemographics, it becomes apparent that people with higher edu-
cation levels in particular are more interested in science (European Commission 2013) 
and more involved in science-related activities, such as visits to science and technology 
museums (BBVA Foundation 2011). Focusing on Internet searches for scientific infor-
mation, gender, age, and education are clear determinants of activity frequency (BBVA 
Foundation 2011). Public interest differed among specific issues. Most people are very 
interested in new medical discoveries, health issues, and environmental research, and 
are only moderately interested in space exploration or political issues (BBVA Founda-
tion 2011; National Science Board 2016). Attentiveness to specific science issues varied 
significantly between and within countries (BBVA Foundation 2011).
At the same time, studies from different countries have shown that populations 
can be segmented into people with different attitudes toward science who also differ in 
their information and media-use patterns. Such segmentations were detected repeat-
edly for issues such as climate change (for an overview, see Hine et al. 2014) and health 
(Maibach et al. 2006), and sometimes for science in general (Kawamoto, Nakayama, 
and Saijo 2011; OST and Wellcome Trust 2000; Research Councils UK 2008; Schäfer et 
al. 2018). Studies found that the segment with different science-related attitudes can 
be reconstructed, and that, for example, the “technophiles” identified in the British 
study use quality media extensively to get information about science, while the “not 
for me” segment mainly consumes entertainment shows on TV and rarely encounters 
scientific content (OST and Wellcome Trust 2000). Science communication is more 
likely to reach those who are already highly interested in science (Bubela et al. 2009; 
Fähnrich 2017).
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5.2  Effects of public science communication on individuals
Numerous studies have tried to assess the effects of public science communication 
on non-scientists. A wide variety of phenomena can be understood as effects, such 
as cultivation of ideas about science through media, setting of topic importance for 
the public (agenda setting), mediating of interpretation patterns (framing effects), 
increase in knowledge (gaps), or persuasion (Metag 2017). Therefore, studies have 
focused on different potential dimensions in which such effects may manifest them-
selves, such as people’s awareness of certain scientific issues; their knowledge about 
science, i.  e., their scientific literacy; and their attitudes toward science, including trust 
toward science and their behaviour regarding scientific knowledge and issues (see 
Chapter 2, this volume). The effects of science communication differ strongly – apart 
from individual, sociocultural, and other factors – depending on these dimensions.
In accordance with the background of deficit model and scientific literacy, studies 
have hypothesized that providing scientific information to a broader audience will 
reverse negative attitudes and perhaps even help foster favored social or political 
action. Several surveys indicate that knowledge and attitudes about science research 
partially depend on the availability of science-related news (European Commission 
2013; National Science Board 2016); or precisely, those who are interested in it and feel 
informed are much more likely to have a positive view of science (European Commis-
sion 2013). Factors such as formal education, involvement in informal education (e.  g. 
visiting museums or watching science TV programs), and media usage play a central 
role in how people think about science (National Science Board 2016). But many 
studies demonstrate that gaining knowledge does not necessarily change attitudes 
about scientific issues because they are complex and tend to be issue-specific, depend-
ing on personal involvement, and are driven by personal predispositions (Akin and 
Scheufele 2017; Varner 2014). Higher levels of public knowledge will not necessarily 
increase public support for and interest in science; the public’s attitudes about science 
are entangled in individuals’ social and political environments, which are shaped by 
mass media portrayals and confounded by interpersonal and cultural influences (e.  g. 
Akin and Scheufele 2017; Hallman 2017; Kahan et al. 2012; Pennycook and Rand 2017).
In addition, studies have shown that for the audience, it is sometimes difficult to 
deal with scientific information to make personal, professional, and civic decisions 
because of a limited understanding of how scientific knowledge and epistemologi-
cal processes work and because of their influence on individual cognitive, affective, 
and behavioural psychological processes (Bromme and Goldman 2014; Kahan et al. 
2012; Pennycook and Rand 2017). The audience’s trust in science is important for each 
citizen, even for completely modern societies, and is mediated by and also mediates 
science communication (Akin and Scheufele 2017; Bromme and Goldman 2014; Fisch-
hoff and Scheufele 2013).
Most studies on the impact and reception of scientific communication investigate 
the effects at an individual level and show the impact on science-relevant cognitions 
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such as epistemological beliefs (Guenther and Kessler 2017) or issue-specific beliefs 
(Kessler 2016), emotions such as risk perception (Slovic 2010), behaviours such as 
willingness to vaccinate (Donahue et al. 2018), or information seeking (Kessler and 
Guenther 2017; Kessler and Zillich 2018). Many findings on the impact of science com-
munication are generated in special research fields, such as health communication or 
risk communication, and standardized experiments usually are carried out as part of 
analyses (Metag 2017).
Media coverage often sets the public agenda and, as mentioned above, the science 
communication process is also a process of framing, which frames the debate in rela-
tion to scientific issues. Audiences pay more attention to certain aspects of an issue or 
of a science debate depending on how an issue is framed in scientific communication 
(Bubela et al. 2009; Kessler 2016). However, research indicates that different media 
have different effects on attitudes toward science (e.  g. Dudo et al. 2010). Empirically 
linked to the effects of science communication processes are different psychological, 
social, and cultural characteristics of audience members, such as personal values, 
issue proximity, and familiarity, which shape mental models, schemes, and beliefs 
about particular issues, furthering their interpretations of scientific communication 
(Akin and Scheufele 2017; Fischhoff and Scheufele 2013; Kessler 2016).
Research has also shown that the effects of science communication are strongly 
mediated by their target group and their object. Populations can be divided into many 
public segments, each with its own understanding of science via previous knowledge, 
beliefs, attitudes, trusts, etc. (Bubela et al. 2009; Bucchi and Trench 2014; Nisbet and 
Scheufele 2009; Scheufele, Jamieson, and Kahan 2017). Because these segments 
inform themselves differently about science and science communication, the effects 
of science communication may differ among them (Metag and Schäfer 2018; Schäfer 
et al. 2018). In addition, the effects of science communication also vary depending 
on the scientific issue discussed (Schäfer 2014). The media’s reporting on scientific 
issues not only influences public perceptions, but also shapes policy and even science 
debate (Bubela et al. 2009).
6  Biases, desiderata, and research perspectives
Analyses of science communication from the social and communication sciences have 
matured as a field of academic inquiry (Rauchfleisch and Schäfer 2018) and produced 
robust findings on science communicators, the diversifying media ecosystem, and its 
audiences (Bubela et al. 2009). At the same time, some aspects of science communica-
tion have been systematically under-researched, and several gaps and biases require 
scholarly attention in the future.
Several of these gaps are specific to the described subfields of the science of 
science communication:
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– Among analyses of science communicators, science journalists and, more 
recently, PR experts and individual scientists have received much attention. 
In turn, organizational communication from universities or research centers, 
which are becoming more important, have not received much scholarly scrutiny 
(Entradas and Bauer 2016; Fähnrich et al. 2019). The same can be said for “new” 
actors in science communication, such as think tanks, NGOs, and corporations 
that have just emerged in the realm of science communication research, along 
with the appearance of the “context” model of science communication (Akin 
and Scheufele 2017). Moreover, interactions among different science communi-
cators have rarely been examined. In addition, international and comparative 
studies could enrich the understanding of science communicators in an age when 
public-agenda building and the perception of science extend beyond national 
boundaries.
– While media representations of science have received much scholarly attention, 
this subfield also shows gaps and biases. More studies should focus on non-West-
ern countries, non-print media, and disciplines beyond STEM subjects. Some of 
these research shifts are occurring (such as a rise in studies on Asian countries 
or online media; see Schäfer 2012b), but others seem to be persistent (such as the 
focus on STEM disciplines). This seems particularly necessary as existing content 
analyses have shown that media coverage differs strongly from one context to 
another. Content analyses of online communication about science exhibit addi-
tional gaps. The specifics of online presentations of science merit more attention, 
such as novel contextual cues like social recommendations, commentary, “likes”, 
or “shares” that accompany almost all online content and that have been shown 
to influence interpretation as well (e.  g. Anderson et al. 2014; for an overview see 
Hanauska and Leßmöllmann 2018).
– Research focusing on the uses and effects of science communication, including 
its recent productivity, also exhibits desiderata. Future research should focus on 
effects on the meso- and macro-levels of society (Akin and Scheufele 2017), as well 
as take into account feedback effects on science, its protagonists, and institutions 
(e.  g. using the mediatization of science frameworks; see Schäfer 2014). In addi-
tion, making use of the increasing availability of complex data should provide 
researchers with new opportunities. An integration of national and international 
longitudinal surveys and complementary data streams of media content could 
allow scholars to develop dynamic models of science communication (Bauer and 
Falade 2014). A great challenge remains in reaching audiences who lack an inter-
est in science and ignore scientific content on the web; this is a risk concern-
ing the public’s degree of engagement with science policy debates (Bubela et al. 
2009). Apart from any effects from science communication on audiences outside 
of scientific communities, effects are also possible on scientific communities and 
science themselves – both at the micro-level of individual scientists (Ivanova et al. 
2013), the meso-level of scientific institutions such as universities (Kohring et al. 
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2013; Marcinkowski et al. 2014), and at the macro-level of science as such (Peters 
et al. 2009).
– In addition to these gaps within the three subfields, a stronger connection 
between these three subfields is needed. Coupling analyses of communicators’ 
positions, aims, and strategies with analyses of their public or online representa-
tion would be illuminating, as would the combination of analyses of media and 
online content with studies of their use and effects.
In addition, the research field would certainly profit from more theoretical work. 
Further theoretical development, with a focus on the impact of science communica-
tion, especially on a macro-level, is needed to give researchers, students, and profes-
sional practitioners better tools to describe, classify, and explain what they observe to 
understand relations and processes, and to assess effects and outcomes (Metag 2017; 
Trench and Bucchi 2010). Scholars should use empirical methods and studies to con-
sequently develop and validate models of science communication, further differen-
tiate and characterize the public’s desire for science, and evaluate methods for effec-
tive science communication (see also van der Sanden, Maarten, and Trench 2010). 
The social transformation and changes in media technology have created new public 
spaces for science communication, and they demand more complex and dynamic the-
oretical models to properly grasp the mutual exchanges between science and public 
audiences (Bauer and Falade 2014; Bucchi and Trench 2014). Theoretical development 
in the field could be assisted by further imports of theories and approaches from 
various disciplines with which it is associated.
Related to this is the need for continued reflection on the nexus of the science of 
science communication and science communication itself, i.  e., on the practical impor-
tance of research on science communication. It should be discussed how science can 
best be communicated within ever-shifting social, scientific, and political landscapes; 
how the public can best be involved; how the increasingly diverse media landscape, 
especially the Internet, incorporates selective exposure of scientific communication; 
and what the consequences of those processes are. What makes scientific communica-
tion effective, how can the interest and understanding of audiences be increased, and 
how should science communication adjust to audience characteristics – empirical 
questions for future research on science communication (Akin and Landrum 2017; 
Scheufele, Jamieson, and Kahan 2017; see also Chapter 31, this volume). A principal 
future challenge is the production of comprehensive research that includes a diversity 
of media platforms and audiences, and facilitates conversations with the public that 
recognize, respect, and incorporate differences in knowledge, values, perspectives, 
and goals (Nisbet and Scheufele 2009). Such research would be crucially important for 
enabling policy debates and decisions based on the best available scientific evidence.
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